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tion code indicative of the record carrierforwhich the data has been
determined, the recording device com- The invention relates to an
information recording  prising read means for reading a record carrier
iden- device comprising write means for providing the re-  tification code
which may be present on the record cord carrier with information patterns,
means for de-   5   carrier, the detection means being adapted to deter-
termining record carrier dependent adjustment data,  mine whether
adjustment data for the record carrier adjustment means for adjusting the
write means In  identification thus read has been stored in the mem-
conformity with the determined adjustment data, the  ory of the device. The
last-mentioned embodiment means for determining the adjustment data being
has the advantage that the adjustment data occupies adapted to record
information patterns for different  10   a minimal space on the record
carrier. This is partic- settings of the write means and to determine, on
the  ularly so if the same record carrier is used in more basis of the
recorded Information pattern, the adjust-  than one recording device. In
the last-mentioned em- ment data In accordance with a predetermined criter-
bodiment it is then adequate to record only one record ion.
carrier identification on the record carrier, while in the Such a device is
known from US 4,631,713. In the   15  case that a device identification is
recorded for each known device the adjustment data is determined ev-  of
the information recording devices used a device ery time that the record
carrier is Introduced into the  identification and the adjustment data
should be re- device. Adrawbackof the known device is that it takes  corded
on the record carrier. In principle, the record a comparatively long time
to determine the optimum  carrier identification can be applied during
manufac- adjustment.                                   20  ture of the
record carrier. In the case of optical record It is an object of the
Invention to provide a device  carriers this is possible in that the master
employed as defined in the opening paragraph, which requires  in the
fabrication of the record carriers is provided less time to determine the
optimum adjustment of the  with an identification pattern. The problem
which write means.                                      then occurs Is that
a complete series of the record car- According to the invention this object
is achieved   25  riers has the same record carrier identification code. in
that the information recording device further com-  Since the recording
parameters of the record carriers prises storage means for storing in a
memory the de-    may vary within one series of record carriers it is pos-
termined adjustment data together with identification  sible that if two
record carriers of the same series are data indicative of the combination
of the recording de-  employed in the same Information recording device
vice and the record carrier for which the adjustment  30  the information
patterns are not recorded in an opti- data has been determined, and
detection means for  mum manner for both record carriers. detecting, after
insertion ofa record carrier into the in-  An embodiment of the information
recording de- formation recording device, whether adjustment data  vice
which mitigates this drawback is characterized In for the relevant
combination of a record carrier and in-  that the device comprises means
for providing the re- formation recording device has been stored in the
35  cord carrierwith a record carrier Identification. Prefer- memory, the
adjustment means being adapted to ad-  ably, the information recording
device then comprises just the write means In conformitywith the adjustment
a random-code generator for generating the record data In the case that
adjustment data for the said com-  carrier identification to be recorded.
This minimizes bination has been stored. The Invention is based on  the
likelihood of the same record carrier Identification inter alia the
recognition of the fact that the optimum   40  being recorded in the case
of mass orseries produced adjustment of the write means is found to change
information recording devices. Thus the likelihood of hardly in the course
of time.                      a non-optimum adjustment when the same record
As a result of the storage of the adjustment data  carrier is used In
different information recording de- and the identification data in a memory
the adjust-  vices is minimized. ment has to be determined only once for a
specific  45  The device in accordance with the invention is combination of
a record carrier and an Information re-  particularly suitable for use in
apparatus in which the cording device, so thatthe time required
fordetermin-  linear velocity with which the record carrier is scan- ing
the adjustment data Is also minimised.         ned during the recording of
the information patterns It is possible to assign a device identification
is constant. In that case the changes In the recording code to the
information recording device and to pro-  50  conditions are minimal, so
that a previously deter- vide the recording device with means for recording
mined optimum adjustment of the write means need the device identification
code together with the ad-  not be adapted. justment data on the record
carrier. However, It Is pre-  However, the invention is not limited to
device ferred to use an embodiment of the information re-  witha constant
linear scanning velocity during record- cording device, which Is
characterized in that the stor-  55  Ing. It can also be employed in
systems with variable age means are adapted to store in a memory of the
scanning velocities, in which the scanning velocity information recording
device the determined adjust-  has no influence or a predictable influence
on the ad- ment data together with the record carrier identifica-  justment
of the write means. 2    



3                   EP 0 442 566 B1                4 Further embodiments of
the recording device      tion beam is an important parameter which largely
and the advantages thereof will now be described in  dictates the quality
of the information pattern. If the more detail with reference to Figs. 1 to
11, in which  read/write head is a magnetic or magneto-optical Figs. 1 and
9 show embodiments of the informa-  write head which generates a magnetic
field for the tion recording device in accordance with the in-   5
purpose of forming an information pattern in the form vention;
of magnetic effects (domains), the field strength of Figs. 2 and 10 are
flow charts of programs carried  the generated magneticfield may be an
important ad- out by a control unit in the devices shown In Figs.  justment
parameter. 1 and 9;                                          If the
information pattern Is formed by means of Fig. 3 shows a suitable format
for recording a re-  10  writepulses the pulse width may be an important
ad- cord carrier identification code;              justment parameter. It
is to be noted that the above- Fig. 4 shows a suitable position for
recording the  mentioned adjustment parameters are only few ex- record
carrier identification code;            amples of the large number of
adjustment parameters Figs. 5, 6 and 7 by way of Illustration show a pos-
which are possible. In this respect reference Is made sible calibration
procedure for determining an op-  15  in particulartoEP-438828-A1 (PHN
13.217), In which timum adjustment;                              the
adjustment parameter Is a reference value for the Fig. 8 shows an example
of an analysis circuit for  speed with which the effects are formed. During
the use In the information recording device, and   formation of the effects
the intensity of the write beam Fig. 11 Is a flow chart for a calibration
program  is controlled to maintain the speed with which the ef- which can
be carried outbythe control unitforthe   20  fects are formed at the
adjusted reference value. Information recording device.
For determining the optimum adjustment of the Fig. 1 by way of example
shows an embodiment   driver circuit 8 the device comprises an analysis
cir- of an information recording device in accordance with  cuit 10, which
derives from the read signal an analysis the invention. The present
embodiment is a recording  signal which is indicative of the quality of the
informs- device by means of which Information can be record-  25  tion
pattern being read. The optimum adjustment can ed on a record carrier 1,
for example an optical record  be determined by forming test information
patterns carrier, which is rotated about an axis 2. The informa-  on the
record carrier 1 fordifferent settings of the driv- tion recording device
comprises a customary write  er circuit and by selecting, on the basis of
the analysis head 3, arranged opposite the rotating record carrier  signal
Va, that setting forwhich the analysis signal in- 1. By means of a
customary positioning system, for  30  dicates an optimum quality. In
principle, the informa- example In the form of a motor 4 and a spindle 5a,
the  tion signal Vi may be employed for writing the test in- read-write
head 3 can be moved in a radial direction  formation pattern. However, it
is also possible to em- relative to the record carrier 1 under control of a
cue-  ploy a test signal generator 11 for this purpose, which tomary
control unit 5, which comprises for example a  may then be included, for
example, In the signal proc- microprocessor.
35   essing circuit 7. The optimum adjustment Is deter- An information
signal Vito be recorded can be ap-  mined under control of the control unit
15, which for plied to a signal processing circuit 7 via an input 6. The
this purpose is coupled to the analysis circuit 10, to signal processing
circuit 7 is of a customary type,  the driver circuit 8, and to the test
signal generator 11, which converts the applied input signal Into a record-
if present, which control unit is loaded with a suitable ing signal Vop of
a suitable recording format, for ex-  40  program or comprises a suitable
hardware circuit. ample a CD format. The recording signal Vop Is ap-
Preferably, the optimum adjustment Is determined in plied to a driver
circuit 8 of a customary type, which  a calibration procedure, which is
carried out after a re- converts the recording signal Vop Into a drive
signal  cord carrier has been inserted in the information re- Vs for the
read/write head 3 In such a way that an In-  cording device for the first
time. The optimum adjust- formation pattern corresponding to the recording
sig-  45  ment data and the identification data which are Indi- nal Vop is
recorded on the record carrier. For the pur-  cative of the combination of
a record carrier and re- pose of reading the recorded Information patterns
the  cording device are subsequently stored. When the read/write head 3 has
an output for supplying a read  same record carrier is reinserted into the
recording signal VI which is representative of the information  device the
stored adjustment data can then be em- pattern being read. The read signal
VI is applied to a   50  ployed again, so that it is not necessary to carry
out read circuit 9 for recovering the Information represent-  a new
calibration procedure. This saves a consider- ed by the read signal. The
driver circuit 8 is of an ad-  able amount of time. justable type, enabling
one or more of the parameters  With respect to the storage of adjustment
data it with which the quality of the recorded information pat-  Is to be
noted that this adjustment data may be stored tern can be influenced to be
adjusted. When an opti-  55    both on the record carrier itself and In a
memory 12 cal read/write head is used by which an Information  of the
information recording device. When the adjust- pattern of optically
detectable effects Is formed by  ment data is stored on the record carrier
identification means of a radiation beam, the intensity of the radia-  data
In the form of a device identification can be re- 3    



5                   EP 0 442 566 B1                  6 corded together with
the adjustment data. After a re-  generators are also possible, such as for
example one cord carrier has been loaded into the Information re-  of a
type realised by means of software included in cording device it is then
possible on the basis of the  the software of the control unit 51. device
identiciation recorded on the record carrier to  Fig. 2 is a flow chart of
a program for determining detect unambiguously whether the adjustment data
5   and storing the adjustment data in the case that the has already been
determined for the relevant combin-  record carrier is provided with a
record carrier Identi- ation of a record carrier and an information
recording  fication and that the identification data and the asso- device.
If this is the case a calibration procedure is not  ciated adjustment data
are stored in the memory 12 necessary and the driver circuit 8 can be
adjusted In  of the information recording device. conformity with the
adjustment data associated with  10  The flow chart comprises a step A11 in
which a the device identification.                          record carrier
Identification which may be present on Although in the above method of
storing the ad-  the record carrier is read under control of the control
justment data it is always possible to determine un-  unit 5. Under control
of the control unit 5 the ambiguously whether the adjustment data has al-
read/write head 3 is then moved to a record carrier ready been determined
in a previous calibration pro-   15  area intended for recording the record
carrier identi- cedure, this method has the disadvantage that the
fication code. In a step A12 it is ascertained whether amount of space
occupied on the record carrierbythe  adjustment data has been stored in the
memory 12 adjustment data and the device identification codes  for the
record carrier identification read. If this is so may be substantial. This
is particularly so if the same  a step A13 is carried out, In which the
driver circuit 8 record carrier is employed in a large number of Infor-  20
is adjusted in conformity with the adjustment data as- mation recording
devices. Indeed, In that case every  sociated with the record carrier
identification code information recording device will record its own ad-
read. In the absence of adjustment data a calibration justment data and
device identification code on the  procedure is carried out In a step A14,
to determine record carrier.                                     the
optimum setting. An example of the calibration This drawback is mitigated
if the record carrier is  25   procedure will be described in more detail
hereinafter. provided with a record carrier identification code and  After
the calibration procedure has been carried the identification data in the
form of a record carrier  out it is ascertained In a step Al 5 whether the
record identification code and the associated adjustment   carrier 1 has
already been provided with a record car- data are stored In the information
recording device.  rier Identification code. If this Is the case, the
record In principle, the record carrier can be provided   30  carrier
Identification code together with the adjust- with the record carrier
identification code during man-  ment data is stored In the memory 12 In a
step A16, ufacture. This has the drawback that it often allows  for example
in a table in which a plurality of combin- only those methods to be used in
which always com-  ations of record carrier identification codes and ad-
plete series of record carriers are provided with the  justment data can be
stored. Subsequently, the pro- same record carrier identification code. If
In such a   35   gram proceeds with the step A13 described above. If case
two or more record carriers are employed In the  during the step A15 it is
found that the record carrier same Information recording device It is not
unlikely  1 has not yet been provided with a record carrier iden- that on
account of the usual differences between the  tification code a new record
carrier identification recording parameters of the record carriers the
write  code isgenerated by means of the random code gen- circuit 8 is not
optimised for all the record carriers of  40   orator 13 In a step A17. If
desired, It is also checked the same series. Therefore, it is preferred to
apply the  whether this code occurs In the table in order to pre- record
carrier identification code by means of the first  vent the same record
carrier identification code being information recording device in which It
Is used. Pre-  assigned to two record carriers. The newly generated
ferably, the record carrier Identification code to be re-  record carrier
identification code is recorded on the corded is a random generated code.
This minimies   45  record carrier at a location from which it can be re-
the likelihood that the same record carrier Identifica-  trieved. When a
record carrier provided with address tion code Is generated for different
record carriers  Information Is used it is possible to employforthis pur-
when two or more Information recording devices of   pose a record carrier
part having a predetermined ad- the same make and type are used.
dress. However, alternatively this Information may be To determine the
random record carrier identifi-  50  recorded at a predetermined location
on the record cation code the Information recording device may be  carrier,
for example at a predetermined distance from provided with a random code
generator 13. The ran-  the centre of rotation of the record carrier. In
the case dom code generator 13 may comprise, for example,    that the
Information is recorded at a location having a noise source whose output
signal Is sampled and is  a predetermined address, the Information
recording digitised by means of a digital-to-analog converter.  55   device
should comprise an address detection circuit The random code generator may
alternatively com-   15 for determining the addresses, which circuit recov-
prise a cyclic counter which counts the pulses of a  ers the address
information from the read signal VI high-frequency clock signal. However,
other code     and supplies the recovered address information to 4    



7                   EP 0 442 566 B1                     8 the control unit
5. During recording of the record car-  A3 (PHN 12.994 and PHN 12.887).
Such a record car- rier Identification code the read/write head 3 is posi-
rier has a spiral servotrack which is intended for in- tioned under control
of the control unit 5 in a custom-  formation recording. The servotrack has
a trackmod- ary manner, for example on the basis of the received  ulation,
for example a frequency-modulated track address information, opposite to
the area Intended for   5   wobble, representing addresses in the form of
abso- recording the record carrier Identification code and,  lute time
codes ATIR The servotrack is divided Into a subsequently, the read/write
head 3 Is set to a write  plurality of areas as Indicated in Fig. 4. In
this Figure mode and an information signal Vident which is rep-  the spiral
track is shown diagrammatically as a resentative of the record carrier
identification code, is  straight line and bears the reference numeral 40.
The applied to an Input of the signal processing circuit 7.  10  servotrack
40 comprises an area PA (Program Area) The signal processing circuit 7 then
converts the sig-  intended for recording Information signals, such as for
nal Vident Into a recording signal suitable for record-  example digitised
audio signals, an area LI (Lead In) Ing and a corresponding Identification
pattern Is re-  Intended for recording a table of contents ("TOC") as
corded on the record carrier 1.                    prescribed by the CD
standard, an area PMAwhich is Aftertermination ofthe step A17 the program
pro-  is  intended for recording a temporarly table of contents coeds with
the steps A16 and A13 already discussed.  as described In EP-390268-A3 (PHN
12.887), and an After the step A13 recording of the signal Vi can be  area
PCA intended for recording test information pat- started under optimum
conditions In a step A18.    terns for the purpose of determining the
optimum ad- In the foregoing an embodiment of the informa-  justment data.
The start addresses of the areas PCA, tion recording device has been
disclosed which Is  20   PMA, LI and PA are designated TPCA, TPMA, TLI
suitable for recording Information on a disc-shaped  and TPA respectively.
In the layout of the servotrack record carrier. However, It is to be noted
that the  40 as shown In Fig. 4 particularly the areas PCA and scope of the
invention is not limited to such recording  PMA are suitable for recording
the record carrier iden- devices. It may also be applied to recording
devices  tification code. Byway of example two suitable areas In which the
Information Is recorded on a tape, for ex-  25  41 and 41a are indicated in
Fig. 4. Hereinafter the ample a magnetic tape.
area 41 will be referred to as the Identification area Moreover, it is to
be noted thatthe calibration pro-  IA and the address of this area will be
designated TIA cedure to be used for determining the optimum ad-  The areas
41 and 41a, which are situated outside the justment data depends on the
recording principle em-  areas LI and PA, have a format as prescribed by
the ployed In the information recording device. Fora num-  30   CD standard
for "read-only" discs. This has the ad- berof different calibration
procedures suitable foruse  vantage that the read-out of a record carrier
of the in- within the scope of the present invention reference is
scribable type on which a standard CD signal has made to Netherlands Patent
Applications NL-A-      been recorded is not disturbed by the presence of
the 8901345 (PHQ 89.018), and to EP-404251-A1 (PHN     record carrier
Identification code if reading is per- 12.994), and EP-438828-A1 (PHN
13.217), herewith  35  formed by a read device intended for reading "Com-
incorporated by reference. The optimum location for  pact Discs" of the
"read-only" type. recording the record carrier identification code and
Hereinafter an embodiment of the recording de- the form In which the
identification code is recorded  vice in accordance with the invention will
be descri- depend strongly on the type of the record carrier used  bed, by
way of example, for recording Information on and on the format to which the
information signal Is  40  the optical record carrier described above.
First of all, converted for the purpose of recording. In a device for  a
suitable method of determining the optimum adjust- recording a standard CD
signal it is preferred to insert  ment data will be explained. An optically
readable re- the record carrier identification code to be recorded  cord
carrier may be provided with an Information pat- in the subcode Q-channel
of the CD signal. In that  tern comprising effects having varying
reflection case the record carrier identification code can be ex-  45
properties by scanning the record carrier with a radi- tracted simply from
the read signal by means of a  ation beam whose intensity I is switched
between a subcode detector as customarily used in CD players.  low level
II, for which there are no changes In reflec- This is in contradistinction
to the case in which the re-  tion, and a high write level is, which
produces a cord carrier identification code is Included in the main  change
in reflection in the scanned part of the record channel of the CD signal.
In the last-mentioned case   so  carrier. Fig. 5 gives an example of such
an intensity determining the record carrier Identification code re-
variation and the associated pattern of effects 58 quires additional
hardware. A suitable format for the  having changed reflection properties
and intermedi- record carrier identification code in the subcode Q-  ate
areas 59 having unchanged properties. The infor- channel Is shown in Fig.
3. In this format a plurality of  mation pattern of effects 58 and
intermediate areas bits 30 in a frame 31 of the subcode Q-channel serve
55   59 can be read by scanning the pattern with a read to indicate the
record carrier identification code. A  beam of a constant Intensity, which
is low enough to suitable record carrier for recording standard CD sig-
preclude a detectable change in optical properties. nals is described in
EP.404251-A1 and EP-390268-   During the scanning process the read beam
reflected 5    



9                   EP 0 442 566 B1                 10 from the record
carrier is modulated in conformity  ber of subpatterns 71. Fig. 7a further
shows the read with the information pattern being scanned. The mod-  signal
VI obtained in the case of reading with the aid ulation of the read beam
can be detected In a custom-  of an optical read device. ary manner by
means of a radiation-sensitive detec-  The dimensions of the subpatterns 70
are select- tor, which generates a read signal VI which is indica-   5   ed
in such a way that the amplitude of the signal com- tive of the beam
modulation. The read signal VI Is also  ponents in the read signal VI
corresponding to said shown in Fig. 5. The read signal Vi is reconverted
Into  subpatterns 70 is substantially smaller than the am- a bivalent
signal by comparison of the read signal with  plitude of the signal
components corresponding to a reference level Vref. For a reliable
conversion it is  the subpatterns 71. This can be achieved by selecting
desirable that the points where the read signal Vi in-  10  the dimensions
of the subpatterns 70 in such a way tersects the reference level are
well-defined, in other  that only the 1st harmonic of this pattern is
situated words, the "jitter" In the read signal Vi should be mini-  below
the optical cut-off frequency of the optical mal. As Is known, jitter of
the read signal VI In optical  scanning device. The dimensions of the
subpattern recording is minimal if the information pattern Is sym-  71 are
selected in such a way that at least the 1st and metrical, i.e. if the
average length of the effects 58 is  15  the 2nd harmonic of this pattern
are situated below equal to the average length of the Intermediate areas
said optical cut-off frequency. The d.c. level DC in the 59. The problem
which then arises is that the length  read signal VI is dictated mainly by
the signal compo- of the effects 58 strongly depends on the write Inten-
nents corresponding to the subpatterns 70. The dif- sity Is. If the write
intensity is too high the effects 58  ference between the maximumvalueAl
and the mini- will be too long and if the write Intensity Is too low the
20   mum value A2 of the read signal VI Is dictated exclu- effects 58 will
be too short. Therefore, an accurate  sively by the value corresponding to
the subpattern adjustment of the write intensity is required. Amethod  71.
As a change in write power Is has a substantially of determining the
optimum write intensity will be de-  greater influence on the ratio between
the lengths of scribed in more detail with reference to Fig. 6. Figs.  the
effects 58 and the intermediate areas 59 of the 6a, 6b and 6c show the
Intensity variation I, the cor-  25  subpatterns 70 than on the ratio
between said responding information pattern of effects 58 and in-  lengths
for the subpatterns 71, the d.c. level DC In the termediate areas 59, and
the read signal VI In the  case of the method Illustrated In Fig. 4 will
also be far case that the writeintensity Isis too low, optimum and  more
susceptible to write level variations than in the too high respectively.
case of the method illustrated in Fig. 6, where the am- In Fig. 6 the read
signals VI vary between a max-  30  plitude of the read signal VI is the
same forall the sub- imum level A1 and a minimum level A2. The level DC
patterns occurring In the Information pattern. All this represents the
value of the d.c. level In the read signal  means that the optimum write
power can be deter- VI. As will be apparent from Fig. 6 the d.c. level DC
mined far more accurately by means of the method il- of the read signal Vi
is substantially centred between  lustrated In Fig. 7a. the levels A1 and
A2 if the write Intensity has the op-  35  In addition to the information
pattern shown in timum value. If the write intensity Is too low the d.c.
Fig. 7a, which has been recorded with an optimum level DC will be situated
above the middle between  write intensity, similar information patterns are
the levels A1 and A2, while in the case that the write  shown In Figs. 7b
and 7c, which have been recorded level is too high the d.c. level DC will
be situated be-  at a write level which is too low and which is too high
low the middle between the levels A1 and A2. Thus,  40  respectively. As
will be apparent from Fig. 7, the d.c. an optimum write intensity can be
obtained by adjust-  level DC In the case of the optimum write intensity is
ing the write Intensity Is to a value for which the d.c.  again
substantially centred between the maximum level DC is situated
substantially in the middle be-  signal value (Al) and the minimum signal
value (A2) tween the levels A1 and A2.                        in the signal
VI, while in the case of a write level which An Improvement of the above
method of deter-  45  Is too low or too high the d.c. level DC Is situated
mining the optimum intensity will be described with  above and below the
centre respectively. The infor- reference to Fig. 7a. In accordance with
this method  mation pattern shown in Fig. 7 is only one of the pos- an
information pattern is recorded for the purpose of  sible information
patterns comprising a comparative- determining the optimum intensity, which
pattern  ly large number of subpatterns comprising short ef- comprises a
plurality of subpatterns70 each compris-  50  fects and intermediate areas
and a comparatively Ing a short effect 58 and a short Intermediate area 59,
small number of sub patterns comprising long effects recorded by means of a
write signal having a 50%   and intermediate areas. A subpattern which is
also duty cycle. The information patternfurther comprises  very suitable Is
a pattern corresponding to an EFM a second subpattern 71 comprising a
comparatively  signal In conformity with the CD standard. Such a pat- long
effect 58 and a comparatively long Intermediate  55  tern comprises areas
of a length corresponding to at area 59, also recorded with the aid of a
write signal  least 3 bits (13 effect) and at the most 11 bits (I11 ef-
having a 50% duty cycle. The number of subpatterns  fect). Approximately
one third of all the effects in such 70 is selected to be substantially
larger than the num-  an EFM pattern are 13 effects, whereas only 4 % of 6



11                 EP 0 442 566 B1                  12 all the effects are
III effects. The dimensions of the  at the nominal constant linear scanning
velocity. By 13 effects are such that only the fundamental of these  means
of a motor control circuit 108 for controlling the effects is situated
below the optical cut-off frequency  motor 100 the motorspeed is controlled
soas to main- of the optical read system. Of the I11 effects at least  tain
the frequency of the component produced by the the 1st, the 2nd and the 3rd
harmonic are situated be-   5   track wobble in the read signal VI at
substantially 22 low the optical cut-off frequency.                 kHz, so
that a constant linear scanning velocity is re- Fig. 8 shows an example
ofthe analysis circuit 10  alised. The address detection circuit 15 is of a
type by means of which an analysis signal Va can be de-  which derives the
time codes ATIP from the compo- rived from the read signal VI to indicate
the extent to  nent produced in the read signal VI by the track wob- which
the d.c. level DC deviates from the level corre-  10  ble and applies these
codes to the control unit 5. sponding to the optimum write intensity. The
analysis  Moreover, the read signal VI is applied to an amplifier circuit
10 in Fig. 8 comprises a low-pass filter 80 for  circuit 111 having a
high-pass characteristic in order determining the d.c. level DC in the read
signal VI. The  to reject the signal components produced in the read
analysis circuit 10 further comprises a positive-peak  signal VI by the
trackwobble. The read signal VI, from detector 81 for determining the
maximum value A1 In  15  which the low frequency components have thus been
the read signal VI and a negative-peak detector 82 for  removed, is applied
to the analysis circuit 10. The sig- determining the minimum value A2 in
the read signal  nal processing circuit 7 further comprises a custom- Vi.
The outputsignals of the peak detectors 81 and 82  ary CIRC encoding
circuit 112, to which the signal VI are applied to non-inverting inputs of
an adder circuit  to be recorded can be applied via a switch 11a which 83,
while the output signal of the low-pass filter 80, af-  20  is controlled
by the control unit 5. The CIRC encoding ter amplification to twice its
value, is applied to an In-  circuit 112 is arranged in serieswith a
customary EFM verting input of the adder circuit 83, so that the output
modulator 113 which adds subcode information to the signal of the
addercircuit, which signal constitutes the  main information received from
the CIRC encoder analysis signal Va, complies with Va = A1 + A2 - 2DC  112
and subsequently converts this information into and consequently indicates
the extent to which the   25  an EFM modulated signal. For the subcode
Informs- signal value DC deviates from the mean value of the  tion the EFM
modulator is coupled to the control unit maximum signal value A1 and the
minimum signal     5. The EFM modulator 113 has its output connected value
A2.                                         to the driver circuit 8. The
driver circuit 8 is of a con- For other suitable examples of analysis
circuits  trollable type. Depending on the control signals re- reference is
made to EP-404251-A1 (PHN 12.994).   30  ceived from the control unit 5 the
driver circuit 8 sets Fig. 9 shows in detail an embodiment of an infor-
the intensity of the generated beam 107a to a con- mation recording device
for recording standard CD  stant low intensity II orthe drivercircuit 8
switches the signals. In this Figure elements corresponding to the
Intensity of the beam between the low level 11 and the elements already
described bear the same reference  write level Is in conformity with the
EFM modulated numerals. The recording device shown comprises   35  signal
received from the EFM modulator 113. More- drive means in the form of a
motor 100 and a turntable  over, the write level Is can be adjusted by the
control 101 for rotating a radiation-sensitive record carrier 1  unit 5.
For the purpose of recording the test Informs- about the axis 2, which
record carrier is of a type on  tion pattern the recording device shown in
Fig. 9 com- which address information has been recorded as a   prises a
signal generator 11, which comprises the track modulation of the servo
track. The track modu-  40  switch 11a and the signal generator 11b. The
signal lation may be a track wobble, the frequency of the  generator 11 b
generates a random digital signal or a wobble being modulated in conformity
with a position  signal corresponding to the digital signal value zero
information signal comprising absolute time codes  (digital silence). The
signal generated by the signal ATIP. The read/write head 3 is of a
customary type  generator 11 b is applied to the CIRC encoding circuit
comprising asemiconductor laser for generating ara-  45  112 via the switch
11a. The switch 11a is of a custom- diation beam 107a whose intensity is
adjustable by  ary type, which depending on the control signal re- means of
the driver circuit 8. In known manner the ra-  ceived from the control unit
5 transfers eitherthe sig- diation beam 107 is aimed at the servo track of
the  nal Vi to be recorded or the output signal of the signal record
carrier 1. The beam 107a is then reflected  generator 11 b. partly from the
record carrier 1, the reflected beam   50  The read circuit 9 comprises an
EFM demodula- being modulated In conformity with the track wobble  tor 114
of a customary type, which reconverts the and, If an information pattern
has been recorded, also  EFM words In the read signal VI Into information
in conformity with the information pattern. The re-  words and which
separates the subcode Information flected beam is directed towards a
radiation-sensitive  from the main Information. The subcode information,
detector 108a, which generates the read signal VI cor-  55  in particular
the subcode Q information, is applied to responding to the beam modulation.
The signal VI   the microcomputer 110. The main information is ap-
comprises a component produced by the track wob-   plied to a CIRC decoder
115 of a customary type, ble and having a frequency of approximately 22 kHz
which recovers the original information signal Vi from 7    



13                 EP 0 442 566 B1                 14 the main information
received from the EFM demod-  reached the write intensity Is is set to the
initial value ulator 114. For determining the write intensity setting  lo
in the step S4. Preferably, the value of lo for the rel- the control unit 5
is loaded with suitable program. Fig.  evant record carrier is prerecorded
on the record car- 10 shows a flow chart of such a program, which sub-
rier in a manner as described in Patent Application stantially corresponds
to the flow chart shown in Fig.   5   EP-397238-A1 (PHN 12.925). This value
can then be 2 but In which a number of steps have been divided  read prior
to the set-up cycle. Moreover, undercontrol into substeps. The record
carrier identification code,  of the control unit 5 the signal generator
11b is con- if any, Is read In the step All. Two substeps B1 and  nected to
the CIRC encoding circuit 112 by means of B2 are then carried out. In the
step B1 the record car-  the controllable switch 11a, so that an EFM
modulat- rier area with the start address TIA of the identifica-  10  ed
test signal, determined by the output signal of the tion area IA is located
under control of the control unit  signal generator, is generated by the
EFM modulator 5. Once this area Is reached the control unit recovers  113.
Finally, In the step S4 the read/write head 3 is set the record carrier
identification code from the sub-  to the write mode, which results in a
test information code Q signal received from the read circuit 9. Sub-
pattern corresponding to an EFM signal being record- sequently, it is
ascertained in the step A12 whether  15  ed. In the step S5 the absolute
time code ATIP detect- the adjustment data, specifically the optimum write-
ed by the address detection circuit 15 is read by the intensity setting
lopt, for this code has been stored in  control unit 5. In the step S6 it
is ascertained whether the memory 12. If this is the case the write
Intensity  this absolute time code has changed relative to the Is setto the
value lopt under control of the control unit  previous read-out. If this is
not the case, the step S5 5 in the step A13. If not the optimum value
loptfor the   20  Is repeated. If it has changed, It is tested In the step
write intensity is derived in A14 during a calibration  S7 whether the
absolute time code being read indi- program to be described in more detail
hereinafter  cates the end of the tst area. If this Is not the case with
reference to Fig. 11. After the step A14 it is as-  the step S8 is
performed, in which the write Intensity certained in the step A15 whether
the record carrier  Is is incremented by a small step [err]l, after which
the already has a record carrier identification code. If this  25  program
proceeds with the step S5. If in the step S7 is the case, the
adjustmentvalue togetherwith the re-  It Is found that the end of the test
area is reached the cord carrier identification code is stored In the mem-
step S9 is performed, In which the read/write head 3 ory 12 In the step Al
6 and subsequently the program  is again set to the read mode. In the step
S10 the be- proceeds with the step A13.                        ginning of
the test area just described Is located again In the other case the record
carrier is provided   30  and is read. In the step S11 the analysis signal
Va is with a record carrier identification code in the step  read by the
control unit 5. In the step S12 it is checked A17. During this step the
substeps B3 through B7 are  whether the value of the analysis signal Va
corre- carried out. In the step B3 a new record carier iden-  sponds tothe
optimum write intensity. If this is notthe tification code is generated by
means of the random  case, the program proceeds with the step S11. In the
code generator 13. In the step B4 the identification   35  other case the
absolute time code detected by the ad- area IA having the address TIA is
located. Once this  dress detection circuit 15 is read out in the step S13.
area is reached recording Is started in the step B5 by  Subsequently, In
the step S15, the optimum write In- setting the read/write head to the
write mode. In the  tensity corresponding to the absolute time code read
step B6 the new record carrier identification code is  In the step S13 is
computed. This is possible, for ex- converted to the format required for
the suboode Q-  40  ample, by determining the difference between the ab-
channel and is applied to the EFM modulator 113. Pre-  solute time code
last read and the time code corre- ferably, a plurality of subcode
Q-frarnes with the re-  sponding to the beginning of the test area. By
means cord carrier identification code, for example 10, are  of this
difference it is possible to determine by how recorded In succession,
because this Improves the  many steps Al the Initial value lo has been
increment- reliability of reading the record carrier identification   45
ad before the absolute time code ATIP last read was code at a subsequent
Instant. After said number of  reached during the recording of the test
information subcode Q frames with the record carrier identifica-  pattern.
This number of steps and the Initial value lo tion code has been recorded
the read/write head 3 is  define the optimum write intensity lopt. again
set to the read mode In the step B7 and the pro-  it is to be noted that
the calibration procedure de- gram proceeds with the step A16.
50  scribed herein is only one of the many procedures Fig. 11 is a
flowchart of the calibration program  possible for optical record carriers
of this type. An- carried out in the step A14. In the step S1 a test area
other very suitable calibration procedure for record within the area PCA is
selected in which the test in-  carriers of this type is described in, for
example, EP- formation patterns can be recorded. The manner In  438828-A1
(PHN 13.217). which this can be effected is described In detail in in-  55
ter alia the afore-mentioned EP-404251-A1 (PHN 12.994). In the step S2 the
selected area is located under control of the control unit 5. Once this
area Is 8    
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any one of the preceding Claims, characterized in that the write means
(3,8) comprise means for 1. An information recording device comprising
write   scanning the record carrier (1) with a constant lin- means (3,8)
for providing the record carrier (1)   ear velocity by means of a write
head (3), which with information patterns (58,59), means (10,11)   5  write
head (3), for the purpose of recording the in- for determining record
carrier (1) dependent ad-   formation patterns (58,59), comprises means for
justment data, adjustment means (5,15) for ad-     realizing a detectable
change In the record carrier justing the write means (3,8) in conformity
with   area being scanned. - the determined adjustment data, the means
(10,11) for determining the adjustment data being   10 adapted to record
information patterns (58,59)  Patentansprche for different settings of the
write means (3,8) and to determine, on the basis of the recorded infor-  1.
Informatlonsaufzeichnungseinrichtung mit Schreib- mation pattern, the
adjustment data in accor-      mittein (3, 8) zum Versehen des
Aufzeichnungs- dance with a predetermined criterion, character-  15
tragers (1) mit Informationsmustern (58, 59), Mit- ized in that the
information recording device fur-  tan (10, 11) zum Ernmittein von vom
Aufzelch- ther comprises storage means for storing in a      nungstrager
(1) abhAngigen  Elnsteldaten, memory (12) the determined adjustment data
to-     Elntsellmittein (5, 15) zum Einstellen derSchreib- gether with
Identification data indicative of the  mittel (3, 8) entsprechend den
ermittelten Ein- combination of the recording device and the re-  20
stelldaten, wobel die Mittel (10, 11) zum Ermittein cord carrier (1)
forwhich the adjustment data has  der Elnstelidaten elngerichtet sind, um
fOr ver- been determined, and detection means (5) forde-    sehiedene
Einsatllungen der Schreibmittel (3, 8) tecting, after insertion of a record
carrier (1) Into  Informationsmuster (58, 59) aufzuzeichnen und the
Information recording device, whether adjust-  auf Basis des
aufgezeichneten Informathonsmu- mentdataforthe relevant combination of a
record  25  sters die Elnsteildaten entsprechend elnem zu- carrier (1) and
information recording device has   vor bestimmten Kriterum zu ermittein,
dadurch been stored in the memory (12), the adjustment     ge-cennzelchnet,
daB die Informationsaufzelch- means (5,15) being adapted to adjust the
write     nungseinrichtung weiterhin Speicherungsmitbl means (3,8) in
conformity with the adjustment      zum Speichern derermitteiten
Einstelldaten In el- data in the case that adjustment data for the said  so
nem Speicher (12), zusammen mit Identifikati- combination has been stored.
onsdaten, die die Kombination aus derAufzeich- nungseinrichtung und dam
Aufzelchnungstrager 2. An information recording device as claimed in
(1) anzelgen, far die die Einsatlidaten ermittblt Claim 1, characterized in
that the storage means   worden sind, und Detektlonsmittel (5) zum Detek-
are adapted to store in a memory (12) of the in-  35  tieren, nach
Einbringen eines Aufzeichnungstrd- formation recording device the
determined ad-      gers (1) In die lnformationsaufzeichnungselnrich-
justment data together with the record carrier     tung, ob Ensatlidaten
fOr die betreffende Kombi-. identification code indicative of the record
carrier  nation aus elnem Aufzelchnungstrager (1) und (1) for which the
data has been determined, the    elner lnformationsaufzeichnungseinrichtung
in recording device comprising read means (9) for  40  dam Spelcher (12)
gespeichert sind, wobei die reading a record carrier Identification code
which  Ehnstelimittel (5, 15) eingerichtet sind, In dam may be present on
the record carrier (1), the de-  Fall, dagi fOr die genanntb Kombination
Einstell- tection means (5) being adapted to determine       daten
gespeichert slnd, die Schrelbmittel (3, 8) whether adjustment data for the
record carrier     entsprechand den Elnsatildaten einzustelien.
identification thus read has been stored in the   45 memory (12) of the
device.                      2. Informationsaufzeichnungseinrichtung nach
An- spruch 1, dadurch gekernnzelchnet, daB die Spel- 3. An Information
recording device as claimed In      cherungsmittel eingerichtet sind, In
einem Spei- Claim 1, characterized In thatthe device compris-  cher (12)
der lnformationsaufzeichnungselnrich- es means for providing the record
carrier (1) with  6o  tung die ermittelten Einstelldaten zusammen mit a
record carrier identification.                   dam
Aufzelchnungstrlgedrdentifikationscode, der den Aufzelhhnungstrlger (1)
anzeigt, fOr den 4. An information recording device as claimed In      die
Daten ermittelt worden sind, zu speichern, Claim 3, characterized In that
the recording de-   wobel die Aufzeichnungseinrichtung Lesemittel vice
comprises a random-code generator (13) for  55  (9) zum Lesen sines
AufzeichnungstrAgeridenti- generating the record carrier identification
code.  fikationscodes umfaBt, der sich auf dam AML- zeichnungstrAger (1)
befinden kann, und wobel 5. An information recording device as claimed In
die Detektionsmittei (5) eingerichtet sind, zu er-    * C   L   M   S 



mitteln, ob fur die so gelesene Afeilchnungstrg-   gistrement (1) et d'un
dispositif d'enregistrement geridentiflkatlon Einstildatn In dem Speicher
d'informatlons ont ete stockees dans la mimoire (12)derEinrichtung
gespeichert worden sind.       (12), les moyens d'ajustement (5, 15) 6tant
A meme d'sjuster les mayens d'ecriture (3, 8) en 3.
Infornnathnsaufzeichnungselnrichtung nsch An-   5  conformtit avec les
donnees d'ajustement dans spruch 1, dadurch gekennzelchnet% daB die Emi-
le cas od lea donndes d'ajustement pour ladite richtung Mittel umfaflt, um
den Aufzelchnungs-     combinalson ont ete stockees. trager (1) mit elner
Aufzeichnungstrggeridentif - kation zu versehen.
2. Dlspositif d'enregistrement d'informations selon 10     la revendicatlon
1, caracWtrisi en ce quo les 4. Informatbonsaufzeichnungseinrichtung nach
An-      moyens de stockage sont A meme de stocker spruch 3, dadurch
gelcennzeichnet, de die Auf-     dans une memolre (12) du dispositif
d'enregistre- zeichnungselnrichtung elnen Wufarllcode qenera-   mont
dOnformations dos donnees d'ajustement tor (13) zum Generieren des
Aufzelchnungstri-      dterminies conjointoment avec le code d'iden-
geridentiflkationscodes urfail              5      tiflcat1on du support
d'enregistrement Indicatif du support d'enregistrement (1) pour loquel les
5. Inforationsaufzeichnungseinrkhtung nach el-     donnees ont ete
ditermlnies, Is dispositif d'en- nem der vorhergehenden AnsprOche, dadurch
reglstrementcomprenant-des moyene de lecture gekennzelchnet, daB die
Schrelbmittel (3, 8) Mit-  (9) pour lire- un code d'identificatlon de
support tel zum Abtasten des Aufzeoichnungstrigers (1)  20
d'enreglstrementqui peutetre presentsurle sup- mit olner konitanten
Uneargeschwlndigkeot mit-.    port d'enregistrement (1), lee moyens de
ditec- tels sines Schreibkopfes (3) umfassen, weicher     tlon (5) etant a
meme de deitrminer si les don- Schrelbkopf (3) zum Aufzeichnen der
Informati-     n6es d'aJustement pour l'identlficatlon du sup- onsmuster
(58, 59) Mittel zum Realisloren olner    port d'enregistrement alnsl lue
ont ete stockees detektlerbaren Anderung in dem abgetasteten   25   dans la
m6molre (12) du dispositif. Aufzeichnungstrigergeblet umfait. 3. Dispositif
d'enregistrement dOnformations selon la revendicatlon 1, caractleris en co
quo le dis- Revendicatlons                                        positif
comprend des moyens pour pourvoir le 30     support d'enregistremerit (1)
d'une Identification 1. Dlspostif d'enregistrementd'lnfornations compre-
de support d'enregistroment. nantdes moyens d'6crIture (3, 8) pour
pourvoirle support d'enreglstrement (1) de motifs d'informa-  4. Diepositif
denregistrement d'lnformations solon Ia tlons (58, 59), des moyens (10, 11)
pour d6terml-  revendication 3, caractrilse en ce quo le dispositif ner des
donn6es d'ajustbment en fonction du   35   d'enregistrementd'nomatirns
comprend un gene- supportd'enregistroment (1), des moyensd'aJus-
rateurde codes aleatolres (13) pour generer l'iden- tbment (5, 15) pour
ajustbr les moyens d'6criture  tification de support d'enregletrement. (3,
8) on conformitN avec lee donnees d'ajuset- mont d6itrminees, lee moyens
(10, 11) ded6btr-  5. Dispositlf d'enregistrement d'informatlons solon
minatlon des donn6es d'ajustement 6tant A   4o     'une quelconque des
revendicatlons pr6c6den- mimem d'enregistrer des motifs d'informations
tes, caract6ris6 en ce quo les moyens d'6criture (58, 59) pour diffirents
r6glages des moyens      (3, 8) comprennent des moyens pour balayer le
d'6citure (3, 8) et de d6terminer, sur la base du  support d'enregbstroment
(1) A une vitesse lin6al- motif d'informatlons enregistri, les donnees
re constant. A I'aide d'une tte d'icriture (3), la- d'ajustement solon un
critere pr6dtebrmin6, ca-  45  dito tteb d'6criture (3), aux fins
d'enregistrement ract6ris6 en ce quo Is dlspositif d'enreglstrement  des
motifs d'lnformathons (58, 59), comprenant d'informations comprend, en
outre, des moyens      des moyens pour r6aliser une modification d6- de
stockage pour stocker dans une m6molre (12)    tectable dane la zone du
support d'enregistre- les don n6es d'ajustementd6terminees conjointe-
mont on cours de balayage. ment avec des donn6ees d'identification
Indicati-  60 ves de la combinalson du dispositif d'enregistre- mont et du
support d'enregistrement (1) pour la- quelle les donn6es d'enregistrement
ont 6t d6- termin6es, et des moyons de d6tectlon (5) pour d6tecter, apres
introduction d'un support d'enre-  5a gistrement (1) dans le dispositif
d'enregistrement d'informations, si les donn6es d'ajustement pour la
combinalson concern6e d'un support d'enre- 10    


